Supplementary Methods

DNA extraction, 16S rRNA gene sequencing and analysis
We extracted microbial DNA from fecal and biopsy samples to represent fecal and mucosal microbiota. Samples were randomized before extraction. We used MOBIO PowerSoil DNA extraction kit (MOBIO Laboratories, Carlsbald, CA, USA) and
followed the manufacturer's instructions. We prepared sequencing libraries using the protocols from Earth Microbiome project using V4 forward (GTGCCAGCMGCCGCGGTAA) and reverse (GGACTACHVGGGTWTCTAAT) primers with Illumina Miseq Instrument. 11 The sequences were deposited in the Sequence Read Archive (SRA) database (BioSample IDs = SAMN08684029-SAMN08684111).
PANDAseq 2 paired reads were analyzed using QIIME 1.9 suite. 3 The analysis was followed by the following modification according to Kang et al.: clusters were formed at 99% sequence similarity in addition to 97% sequence similarity 4 , and results presented were based on 99% sequence similarity. Sequencing errors were reduced by removing chimeric sequences and OTUs with low sequence abundance; OTUs that contain less than 0.005% of the total number of sequences were omitted from the analysis as previously recommended. 5 We calculated alpha and beta diversity metrics of Phylogenetic Diversity Whole Tree 6 , and Unifrac 7 to better understand microbial community structures. Gene abundances for bile acid biosynthesis were predicted with Phylogenetic Investigation of Communities by Reconstruction of Unobserved Species (PICRUSt) software. 8 The details of the bioinformatic data analysis can be found in a previous publication. 9
H-NMR analysis of water-soluble fecal metabolites
For each fecal specimen, approximately one gram of wet weight (precise weight was recorded and used for calculations) was diluted with 20 mL of milliQ water (18 ohms). This step was performed in triplicate. The sample was vortexed at the highest speed for three minutes to achieve complete mixing. Then, the homogenates were centrifuged at 16,110 x g for 15 minutes and the supernatants were filtered through 0. Purified, deionized water, >18 MΩ, (Nanopure Infinity ultrapure water system, Barnstead, Newton, WA) was used to make all HPLC and sample solvents. The sample preparation and bile acid quantification procedures were based on the method of Humbert et al, with modification. 10 Stock solutions of individual bile acids were made in methanol (1 mg/mL) and stored at -20˚C. Aliquots of each bile acid were then pooled together, dried, and serially diluted in nanopure water to make a calibration curve (1.5 ng/mL, 3.1 ng/mL, 6.3 ng/mL, 13 ng/mL, 25 ng/mL, 50 ng/mL, 100 ng/mL, 500 ng/mL, 1 µg/mL, 5 µg/mL, 10 µg/mL). Calibration curves were created by plotting the ratios of each bile acid peak area to the internal standard peak area as a function of the respective standard concentration.
A Waters Nano-Acquity UPLC system (Waters Corporation, Milford, MA) was 
Gas chromatography-mass spectrometry analysis of fecal metabolites
Metabolites were extracted from 10 mg of lyophilized stool samples using methanol with sonication. Extracted metabolites were completely dried in vacuo and chemically derivatized as reported previously. 12 Briefly, the extracted metabolites were derivatized by methoxyamination and trimethylsilyation (TMS), then the samples were analyzed by GC-MS. GC-MS raw data files were processed using the Metabolite Detector software, version 2.5 beta. 13 Briefly, Agilent D files were converted to netCDF format using Agilent Chemstation, followed by conversion to binary files using Metabolite
Detector. Retention indices (RI) of detected metabolites were calculated based on the analysis of a FAMEs mixture, followed by their chromatographic alignment across all analyses after deconvolution. Metabolites were initially identified by matching experimental spectra to an augmented version of FiehnLib (Retention time Locked (RTL)). Library, containing spectra and validated retention indices for over 850 metabolites), using Metabolite Detector, then unknown peaks were additionally matched with the NIST14 GC-MS library. All metabolite identifications were manually validated to reduce deconvolution errors during automated data-processing and to eliminate false identifications. All raw GC-MS data will be made available via the MetaboLights metabolomics data repository (http://www.ebi.ac.uk/metabolights/index).
